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INTRODUCTION 

Background and Project Description 

The City of Los Angeles Harbor Department (LAHD) is currently planning to deepen the 
navigation channels of the Port of Los Angeles (POLA) Inner Harbor.  Execution of the Main 
Channel Deepening Program will require the relocation (sic. lowering) of the City of Los 
Angeles Department of Public Works (DPW) Fries Avenue force main, which crosses beneath 
the East Channel between Berths 170 and 221/222 (see Plate 1 - Vicinity Map).   

The DPW is currently planning to microtunnel the relocated 30-inch-diameter force 
main.  The invert for the relocated force main will be at either elevation (El.) -68 feet or -110 feet 
(re:  mean lower low water [MLLW] datum). 

On behalf of the DPW, the LAHD included the following as add-ons to the geotechnical 
and environmental subsurface investigations for the POLA Main Channel Deepening Program 
and associated City of Los Angeles Department of Water and Power (DWP) reclaimed water 
pipeline projects: 

• Overwater and land exploration 
• Geotechnical and environmental testing for the DPW force main 

Scope of Investigation 

The scope and intent of the geotechnical investigation completed for the DPW Fries 
Avenue force main relocation was described by DPW's letter dated March 12, 1997.  Based on 
that information, Fugro provided a proposal dated March 14, 1997, in which the scope of work 
for the investigation included: 

1. Planning and coordination; 
2. Overwater geotechnical borings; 
3. Onshore geotechnical and environmental borings; 
4. Geotechnical laboratory testing; 
5. Environmental chemistry analyses; and 
6. Preparation of a factual data report that describes the field and laboratory 

procedures and presents the boring logs and laboratory test results. 
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Authorization 

The subsurface exploration and related investigation efforts for the DPW Fries Avenue 
force main relocation were authorized by Change Order No. 1, dated April 14, 1997, to LAHD 
Agreement No. 1948, dated March 26, 1997. 

SUBSURFACE EXPLORATION 

Scope of Exploration 

The subsurface exploration conducted specifically for the Fries Avenue force main 
relocation included the advancement of five borings designated as DPW-01 through DPW-05.  
The five borings included three overwater borings (DPW-02 through DPW-04) drilled in the East 
Channel and two land borings (DPW-01 and DPW-05) drilled at the planned force main 
microtunnel jacking pit locations.  The locations of the borings are shown on Plate 2 - 
Exploration Location Map.  The overwater borings were offset laterally about 20 to 60 feet from 
the planned pipeline alignment so as to avoid the existing 30-inch-diameter force main.  Each 
boring was drilled to about El. -120 feet (re: MLLW datum).  

The five borings drilled for the Fries Avenue force main were drilled between April 24 
and May 3, 1997.  The execution of the boring program was conducted together with the 
execution of the boring program for the proposed DWP reclaimed water pipeline across the Inner 
Harbor Turning Basin.  The sequence of drilling included the completion of all overwater borings 
for both projects followed by the advancement of the land borings for both projects.  The specific 
sequence of the borings was based on the requirements imposed by navigation access in the 
channels and terminal operations in the onshore areas.   

A summary of the dates of exploration, location, and surface elevation for each boring 
location is provided on Plate 3 - Exploration Summary.  Boring logs for the five borings are 
provided on Plates 4 through 8 - Logs of Drill Holes, and a key to many of the terms and symbols 
used on the boring logs is included as Plate 9 - Key to Terms & Symbols Used on Logs.  Soils 
recovered in the samples were described in general accordance with the methods of ASTM Soil 
Classification System D2487.  A description of the exploration equipment and operations is 
provided in the subsequent paragraphs.     

Drilling Operations 

Drilling Methods and Borehole Abandonment.  The drilling operation was conducted 
under the technical guidance and observation of a Fugro Certified Engineering Geologist, who 
also described and packaged the recovered samples.  The five borings for the Fries Avenue force 
main relocation were advanced using wet, rotary drilling methods.  Drilling services for these 



June 1997 
Project No. 96-42-1218 

I:\WP\1997\96-1210\96-1218\WORD\8-RPT.JUN - 3 - 

borings were provided by Pitcher Drilling of Palo Alto, California, who provided a truck-
mounted Failing 1500 drill rig, personnel, and associated equipment. 

Subsurface obstructions were encountered at three locations: 

1. In boring DPW-01, an approximately 4-inch diameter steel pipeline was 
encountered at 2-foot depth.  The boring was then offset 2 feet to avoid the pipeline. 

2. In boring DPW-02, a hard layer or rock (possible riprap) was encountered at 
shallow depth.  We were successful in drilling through that obstruction. 

3. In boring DPW-04, a hard layer, rock, or possible concrete was encountered at 
about 14-foot penetration.  The boring location was abandoned, the barge shifted 
about 15 feet to the west, and the boring was redrilled. 

The borings were advanced using non-toxic, revert or bentonite-based drilling mud and a 
5-inch, side-discharge drill bit.  As per the requirements of the DPW, cuttings from the borings 
were used to backfill the borings.  At boring DPW-05, a surface asphalt cold patch was placed at 
the top of the backfill. 

Soil Sampling and Field Testing.  Samples were collected at about 3-foot intervals:  
a) to 15-foot depth in the land borings; b) between El. -60 and -70 feet in all borings; and c) 
between El. -102 to -112 feet in all borings.  The latter two elevation intervals correspond to the 
two potential microtunnel elevations.  Elsewhere, the samples were collected at about 5-foot 
intervals.   

The sampling methods included primarily driven sampling using Standard Penetration 
Test (SPT) and California liner (with rings) samplers (1-3/8-inch-ID by 2-inch-OD and 2.4-inch-
ID by 3-inch-OD, respectively).  These samplers were driven using a 140-pound hammer falling 
30 inches.  The hammer was lifted and dropped using a rope and cathead, with the rope looped 
twice around the cathead.  The number of blows required to drive the samplers the last 12 inches 
of the 18-inch penetration are shown on the boring logs.  Blow counts for the California liner 
sampler are shown (xx).  Only a limited number of samples were collected using pushed (2-7/8-
inch-ID by 3-inch-OD) thin-wall tube sampling procedures.   

To provide for sample splits for possible environmental testing, most samples within the 
depth and elevation intervals that corresponded to those where the subsurface was sampled at 
about 3-foot intervals were collected using a driven California liner sampler.  Within those 
intervals, sample splits for environmental testing were obtained from the collected samples.  The 
environmental subsamples in each boring were maintained on ice and accompanied by chain-of-
custody documentation.  Prior to collection of each sample for possible environmental testing, 
the sampling equipment was decontaminated by a detergent (TSP) wash and deionized water 
rinses (two to three) to prevent cross-contamination. 
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In the land borings, the samples down to at least 12-foot depth were screened for organic 
vapors using a field photoionization detector (PID) for volatile organic hydrocarbons.  In 
addition, samples collected with the liner sampler from the possible microtunnel elevation 
intervals also were screened with the field PID.  The field monitoring included the placement of 
the soil from one sample ring (typically the uppermost ring of each sampling interval) into a 
sealable plastic bag, placement of the bag in the sun for several minutes, and monitoring the 
headspace in the bag with a precalibrated hNU PID. 

Overwater Borings 

To advance the three overwater borings along the route of the force main relocation, 
Pitcher Drilling’s truck-mounted drill rig was mounted on an approximately 55-foot by 24-foot 
barge.  The drill rig was positioned to allow the boring to be advanced through a center well in 
the barge.  The barge was owned by Hamilton Marine, who also supplied and operated a 40-foot, 
65-ton, twin-screw tugboat to move the barge and handle the barge's anchors.  The barge was 
held on position using a four-point anchor spread. 

Borehole Positions and Ground Surface Elevations 

Prior to initiating the field exploration, target boring locations were established by DPW 
and these locations were preplotted by Fugro’s survey group.  Field locations were then 
established using Fugro's Differential Global Positioning System (DGPS) navigation positioning 
system, referenced to known base stations in the Los Angeles Harbor area.  The DGPS also was 
used to position the barge’s anchors.  Coordinates calculated from the DGPS system are 
considered accurate to within about 3 to 5 feet.  Coordinates for the boring locations are reported 
relative to the California State Plane, Zone 7 datum. 

Surface elevations for the land borings are based on the ground surface elevations shown 
on site plans provided by the POLA.  These elevations are relative to MLLW datum.  Harbor 
bottom elevations for the overwater borings are based on water depths measured at the beginning 
of drilling and the published tide chart for the Los Angeles Inner Harbor.  Surface elevations are 
reported to the nearest 0.5 foot.  In addition, sample depths for the samples collected from the 
overwater borings were corrected for tidal variations using the published tide chart. 

Collection of Groundwater Samples 

Because the borings were drilled using wet, rotary drilling methods, groundwater 
samples were collected at the two land drilling locations using a Cone Penetration Test (CPT) rig 
that was supplied and operated by Fugro Geoscience.  These samples were collected by 
advancing the cone with a screened tip to about 3 feet below groundwater.  At that point, the 
sampling ports were opened and the groundwater was bailed from the cone tip.  The groundwater 
samples were collected in sample containers supplied by the environmental laboratory. 
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LABORATORY TESTING 

Geotechnical Laboratory Testing 

Testing Program.  Samples from the borings were tested to define pertinent 
classification and engineering soil properties.  After completion of the drilling program, a list of 
samples and sample types was forwarded to DPW, who then returned the requested laboratory 
testing program.  After Fugro’s review of the DPW testing program, a few additional tests were 
assigned to supplement the testing requested by DPW. 

The laboratory testing program requested by DPW included determination of grain size 
characteristics, Atterberg limits, moisture contents, unit weights, and soil corrosion (pH, total 
dissolved solids [TDS], chlorides, sulfate) characteristics.  Volume change, permeability, and 
shear strength data were provided by incremental consolidation tests, falling head permeability 
tests, direct shear tests on granular sediments, and undrained shear strength measurements of 
fine-grained sediments.  Most of the testing was concentrated on samples collected from either 
the two land borings and/or the two elevation intervals being considered for the force main 
relocation.   

The following listing shows the actual numbers of tests completed and their ASTM 
standard numbers: 

• 42 In-Place Dry Density.................................................................. ASTM D2937 
• 14 Mechanical (Sieve) Analysis ..................................................... ASTM D422 
• 5 Hydrometer Analysis ................................................................. ASTM D422 
• 5 Percent Minus the No. 200 Sieve .............................................. ASTM D1140 
• 5 Atterberg Limits......................................................................... ASTM D4318 
• 6 Direct Shear ............................................................................... ASTM D3080 
• 1 Triaxial Unconsolidated Undrained........................................... ASTM D2850 
• 3 Incremental Consolidation with Collapse at 0.5 ksf .................. ASTM D2435 
• 1 Falling Head Permeability ......................................................... ASTM D5084 
• 4 Modified Proctor Compaction (on composite samples) ............ ASTM D1557 
• 4 Mechanical Sieve Analyses (on composite proctor samples).... ASTM D422 
• 6 Soil Corrosion Tests 

With the exception of the soil corrosion tests, the testing was performed in Fugro’s Ventura 
laboratory.  Soil corrosion tests were performed by ConCeCo of Simi Valley, California. 

Because the sample volume available from the individual samples to which DPW 
assigned a modified compaction test was inadequate to run the test, the modified proctor tests 
were conducted on composite samples composed of material from adjacent sample intervals with 
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similar grain size.  A sieve analysis was conducted on each of those composite proctor 
compaction test samples. 

Presentation of Results.  The results of the geotechnical soil tests are provided in 
Appendix A.  Appendix A includes the following presentations: 

• Summary of Test Results ............................................................ Plate A-1 
• Grain Size Curves ....................................................................... Plate A-2 
• Plasticity Chart ............................................................................ Plate A-3 
• Direct Shear Tests ....................................................................... Plate A-4 
• Triaxial Unconsolidated Undrained Shear Test .......................... Plate A-5 
• Consolidation Tests with Collapse Measurement ....................... Plate A-6 
• Modified Proctor Compaction Tests ........................................... Plate A-7 
• Grain Size Curves for Proctor Compaction Test Samples .......... Plate A-8 
• Soil Corrosion Test Results......................................................... Plate A-9 

Many of the individual classification test results are also tabulated on the boring logs (Plates 4 
through 8). 

Environmental Chemistry Tests 

Soil Samples.  Select soil samples recovered from the borings were submitted to 
Toxscan, Inc. (a state-certified laboratory) for chemical analyses.  The Toxscan report is included 
in its entirety in Appendix B.  We note that the depths listed on the Toxscan report for samples 
collected from borings DPW-02, DPW-03, and DPW-05 are uncorrected for tidal variations.  The 
sample number on the boring log may be used to convert depths of samples from those borings to 
the true penetration, after correction for tidal variation. 

The following listing shows the actual numbers of soil samples collected from the five 
borings and the types and numbers of tests assigned to them: 

• 18 Total Recoverable Petroleum Hydrocarbons (TRPH)........... U.S. EPA 418.1 
• 4 Volatile Organics including BTEX and MTBE .................... U.S. EPA 8260 
• 5 Semivolatile Organics (BNAs).............................................. U.S. EPA 8270 
• 6 Pesticides and PCBs.............................................................. U.S. EPA 8080 
• 6 CCR Title 22 Metals ............................................................. U.S. EPA 6010 

Chemical analyses were preferentially assigned to samples from:  a) the onshore boring 
in the depth interval between ground surface and El. -2 feet (MLLW); b) from all five borings in 
the possible microtunnel elevation interval between El. -60 and -70 feet; and c) from all five 
borings in the possible microtunnel elevation interval between El. -102 and -112 feet.   
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Pore Water Extractions.  An attempt to extract pore water from the soil samples was 
also conducted by Toxscan to allow testing to be performed on water samples from the borings.  
In general, however, the samples were too dense to allow the extraction of an adequate pore 
water volume using centrifuge techniques.  Only one soil sample provided adequate volume for 
testing.  The following tests were conducted on the sample: 

• pH................................................................................. U.S. EPA 150.1 
• TDS .............................................................................. U.S. EPA 160.1 
• Chlorides ...................................................................... U.S. EPA 325.3 
• Sulfates......................................................................... U.S. EPA 375.4 

The results for the pore water sample are included in Toxscan’s report. 

Groundwater Samples.  The groundwater samples collected using the CPT rig from the 
two land boring locations were submitted to CAPCO Analytical Services, a state-certified 
laboratory for chemical analyses.  The CAPCO analytical report is provided in its entirety in 
Appendix C.   The following tests were conducted on each of the two groundwater samples:   

• Volatile Organics ......................................................... U.S. EPA 624 
• CAM Metals................................................................. U.S. EPA 6010/747 
• pH................................................................................. U.S. EPA 150.1 
• TDS .............................................................................. U.S. EPA 160.1 
• Chlorides ...................................................................... U.S. EPA 325.3 
• Sulfates......................................................................... U.S. EPA 375.4 

OTHER NEARBY SUBSURFACE EXPLORATION 

Other exploration for the Main Channel Deepening Program within about 500 feet of the 
proposed Fries Avenue force main alignment supplements the three overwater borings advanced 
for the Fries Avenue force main alignment.  The locations of the other Main Channel Deepening 
Program exploration are shown on Plate 2.  Those nearby explorations include vibrocore samples 
and tethered CPT soundings that were conducted during either late summer 1996 or spring 1997.  
Vibrocore logs and CPT sounding traces for those nearby explorations are reproduced in 
Appendix D.  A further description of the methods used to obtain those data and the testing 
results are provided in Fugro Report Nos. 96-42-1213 (dated December 18, 1996) and 96-42-
1215 (in preparation). 
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SUBSURFACE CONDITIONS 

Stratigraphy 

Overview.  The general subsurface stratigraphy along the proposed force main 
alignment is shown on the cross section included on Plate 10 - Geologic Cross Section DPWA-
DPWA'.  This cross-section includes the results of the five borings as well as other Main Channel 
Deepening program exploration within 200 feet of the force main alignment.   

As shown on the subsurface cross section, the subsurface materials underlying the force 
main alignment are composed primarily of granular sediments down to the maximum depth 
penetrated by the borings.  Semi-continuous 5- to 17-foot-thick clay layers are present within two 
general elevation intervals.  With the exception of the surficial fill or harbor bottom sediments, 
the soils are interpreted to be marine or estuarine sediments of Holocene age. 

Onshore Jacking Pit Locations.  At the force main jacking pit locations, the 
stratigraphy includes a surface layer of sand fill of variable density.  The fill includes oversize 
and rubble materials in some depth intervals.  A minor petroleum odor and low reading on the 
field PID was noted from the sample that approximately correlated to the depth of groundwater 
in both land borings. 

On the northern side of the East Channel, the approximately 9-foot-thick fill layer is 
underlain by generally dense to very dense fine sand with silt, silty fine sand, and silty to clayey 
fine sand.  Stiff to very stiff clay layers were penetrated from about El. -26 to -34 feet and from 
about El. -86 to -92 feet.   

On the south side of the East Channel, the jacking pit location appears to overlay one of 
the pre-development backwater channels.  At this location, the fill is interpreted to extend down 
to at least El. -5 feet and possibly as deep as El. -14 feet.  The lower portion of the fill or possibly 
the upper portion of the slough fill is very loose to loose.  The sequence of generally dense to 
very dense fine sand with silt, silty fine sand, and silty to clayey fine sand is present at about 28-
foot depth or El. -14 feet.  Stiff to very stiff clay layers were penetrated between about El. -25 
and -30 feet and El. -88 to -96 feet. 

Navigation Channel.  The three overwater borings penetrated a surficial layer of very 
loose harbor bottom sediments that are interpreted to have been deposited subsequent to the last 
channel deepening program in the early 1980s.  The surficial sediment includes both very soft 
plastic clays and loose silty sands.  

The harbor bottom sediments are underlain by the sequence of generally dense to very 
dense fine sand with silt, silty fine sand, and silty to clayey fine sand. Stiff to hard clay layers 
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were encountered between about El. - 90 and -107 feet in boring DPW-03, and between about El. 
-93 and -101 feet in boring DPW-04. 

Material Characteristics 

Fill Materials.  The surface fill at the two onshore jacking pit locations is primarily 
composed of silty fine to coarse sand with variable types and quantities of oversize and rubble 
inclusions.  The density of the fill is similarly variable.   

Holocene Sands.  The native Holocene sands are typically poorly graded fine sands with 
variable quantities of fines.  Above about El. -80 feet, the percentage of fines typically varies 
from about 5 to 20 percent and the mean grain size typically ranges from about 0.1 to 0.15 
millimeter (mm).  Below about El. -80 feet, the fines content typically ranges from about 15 to 35 
percent and the mean grain size ranges from about 0.08 to 0.15 mm.  In this lower depth interval, 
some depth zones include about 5 to 10 percent clay-size particles finer than 0.002 mm.   

The unit dry weight of the Holocene sands typically ranges from about 95 to 105 pounds 
per cubic foot (pcf) and the unit wet weight is typically between about 123 and 131 pcf.  Above 
about El. -35 feet, the SPT N-values in the Holocene sands typically range from about 30 to 50.  
Below about El. -35 feet, the SPT N-values in the Holocene sands typically exceed 50.  Direct 
shear tests suggest that the effective angle of internal friction generally exceeds 35 degrees in the 
Holocene sands. 

Holocene Clays.  Clay layers within the primarily granular Holocene sequence classify 
as CL on the classification chart, although the plasticity data for some of the layers plots only 
slightly above the A-line of the plasticity chart.  Measure liquid limits range from 36 to 47 and 
the plasticity index ranges from 18 to 21.  Two hydrometer analyses suggest that the clay layers 
include 5 to 15 percent material coarser than a No. 200 sieve (0.075 mm). 

The unit weight data suggest that the upper clay layers in the interval between about 
El. -24 and -34 feet have water contents approximately equal to the plastic limit.  The unit dry 
weight of those materials is about 115 to 120 pcf.  In contrast, the unit dry weight of the lower 
clay layers appears to range from about 88 to 97 pcf.  One triaxial unconsolidated undrained 
strength test, strength estimates from torvane and pocket penetrometer readings, and sampler 
driving resistances suggest that the clay layers are typically very stiff, although stiff and hard 
zones also may be present.  

Environmental Chemistry Test Results 

The following discussion summarizes the results of the environmental chemistry test 
results that are presented in Appendices B and C.  All concentrations are reported on a wet 
weight basis.   
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Soil Sample Results.  The following list summarizes the results of the non-metals 
analyses on soil samples. 

• Total recoverable hydrocarbons were detected in only one of the 18 samples (a 
measured value of 3,300 milligrams per kilogram [mg/kg] in the sample from 2 feet 
in Boring DPW-05). 

• No volatile organic compounds were detected in the four samples analyzed. 

• Only one semi-volatile organic compound was detected in the five samples 
analyzed (diethylphthalate at 1,500 micrograms per kilogram [µg/kg] in the sample 
from 11 feet in boring DPW-01). 

• No pesticides or polychlorinated biphenyls (PCBs) were detected in the six samples 
analyzed. 

Of the 17 CAM metals, antimony and silver were not detected in any of the six samples 
analyzed.  The results of the remaining CAM metals analyses on six samples are summarized in 
the following table. 

Analyte No. of Samples Detected Typical Range (mg/kg) Maximum Concentration (mg/kg) 

Arsenic 6 0.6 - 1.2 3.2 
Barium 6 24 - 36 100 
Beryllium 6 0.11 - 0.17 0.53 
Cadmium 2 0.24 0.24 
Chromium 6 7 - 17 29 
Cobalt 6 2.7 - 3.9 8.5 
Copper 6 3 - 18 30 
Lead 6 1.4 - 3.8 7.2 
Mercury 2 0.03 - 0.06 0.06 
Molybdenum 6 0.11 - 0.29 0.29 
Nickel 6 4 - 12 19 
Selenium 1 0.18 0.18 
Thallium 2 0.13 - 0.29 0.29 
Vanadium 6 15 - 29 40 
Zinc 6 15 - 35 60 

The largest concentration was most frequently detected in the sample from boring DPW-
03 for the depth interval of the deeper option for the microtunnel.  Not surprisingly, this sample 
contains a relatively higher percentage of clay-size fines than do the other analyzed samples.  
Exceptions to that generality are the detection of the highest barium concentration in the 5-foot 
sample from boring DPW-01 and the highest copper concentration in the 79-foot sample from 
boring DPW-01. 
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Groundwater and Pore Water Extract Samples.  Volatile organic compounds were 
not detected in either of the two groundwater samples.  Nine of the 17 CAM metals were 
detected in both groundwater samples.  The range of concentrations (measured in milligrams per 
liter) for those nine analytes are as follows:   

• Arsenic ......................................................................... 0.04 - 0.16 mg/l 
• Barium.......................................................................... 0.84 - 0.96 mg/l 
• Chromium .................................................................... 1.1 - 1.2 mg/l 
• Cobalt ........................................................................... 0.08 - 0.09 mg/l 
• Copper .......................................................................... 0.17 - 0.9 mg/l 
• Molybdenum ................................................................ 0.16 - 0.17 mg/l 
• Nickel ........................................................................... 0.26 mg/l 
• Vanadium ..................................................................... 3.8 - 4.3 mg/l 
• Zinc .............................................................................. 0.7 - 3.3 mg/l 

Where there were differences between the concentrations in the two samples, the higher 
concentration generally was detected in the sample from location DPW-05.  In addition, lead was 
detected at a concentration of 1.2 mg/l in the sample from DPW-05, but was not detected in the 
sample from location DPW-01. 

The pH, TDS, chlorides, and sulfate measurements on the groundwater and pore water 
extraction samples were as follows: 

• pH................................................................................. 6.9 - 8.0 
• TDS .............................................................................. 30,000 - 43,000 mg/l 
• Chlorides ...................................................................... 19,000 - 46,000 mg/l 
• Sulfates......................................................................... 2,100 - 6,100 mg/l 

LIMITATIONS 

This geotechnical report has been prepared for the City of Los Angeles Harbor 
Department and the City of Los Angeles Department of Public Works solely for the planning and 
design of the proposed relocation of the Fries Avenue force main beneath the East Channel of the 
Port of Los Angeles Inner Harbor.  The applicability of this report and data in the report are 
specifically limited to current conditions and considerations for the proposed project.  Data, 
results, and interpretations contained in this report are directed at and intended to be utilized 
within the scope of work contained in Fugro West’s March 14, 1997, proposal and the Los 
Angeles Harbor Department's Change Order No. 1 to Agreement No. 1948.  This report is not 
intended to be used for any other purposes. 
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In performing our professional services, we have used that degree of care and skill 
ordinarily exercised, under similar circumstances, by reputable geotechnical engineers currently 
practicing in this or similar localities.  No other warranty, express or implied, is made as to the 
professional advice included in this report.  Fugro West, Inc., makes no claim or representation 
concerning any activity or conditions falling outside its specified purposes to which this report is 
directed. 

The interpretation of general subsurface conditions is based on subsurface conditions 
observed at exploration locations only.  The information interpreted from those explorations has 
been used as a basis for our interpretations.  Conditions may vary at locations not investigated by 
our explorations.  Subsurface conditions also may change with time due to either natural 
phenomena or people's activities.  We note that any statements, or absence of statements, in this 
report regarding odors, unusual or suspicious items, or conditions observed are strictly for 
descriptive purposes and are not intended to convey engineering judgment regarding potential 
hazardous/toxic assessment. 
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PLATES 
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EXPLORATION SUMMARY 
DPW - Relocated Fries Avenue Force Main 

Port of Los Angeles 
PLATE 3 
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Location DPW-01 DPW-02 DPW-03 DPW-04 DPW-05 

Date Drilled 4-30-97 4-28-97 4-24-97 4-26-97 5-3-97 

Location      

     North 4,022,606 4,022,451 4,022,251 4,022,070 4,021,941 

     East 4,207,027 4,207,135 4,207,247 4,207,397 4,207,599 

Surface Elevation +9.5 -41.5 -46.5 -43.0 +13.6 

Final Drilling Depth 131.0 81.5 76.0 79.7 135.5 

Bottom Elevation -121.5 -123.0 -122.5 -122.7 -121.9 

Depth to Water 8.0 -- -- -- 11.0 
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APPENDIX A 
LABORATORY TEST RESULTS 
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APPENDIX B 
TOXSCAN ANALYTICAL REPORT 
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APPENDIX C 
CAPCO ANALYTICAL REPORT 
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APPENDIX D 
NEARBY VIBROCORES AND CPT'S 














